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In the centrosymmetric dinuclear title complex, 
[Cu 2 (C5H 6 O4) 2 (C 20 H 14 N4) 2 (H 2 O) 2 ], the Cu atom displays a 
distorted square-pyramidal coordination environment with 
the basal plane occupied by two 5,6-diphenyl-3-(pyridin-2-yl)- 
1,2,4-triazine N atoms and two O atoms from different 
glutarate dianions, while a water molecule is located at the 
apical position. Of the two water H atoms, one is engaged in an 
intramolecular O— H- ■ O hydrogen bond, whereas the 
second is engaged in an intermolecular O— H- ■ O hydrogen 
bond. The intermolecular hydrogen bonds lead to the 
formation of a chain along [010]. 

Related literature 

For the biological activity and applications of triazines, see: 
Garcia et al. (1995); Mashaly et al, (1999); Soudi et al, (2005). 



ii = 1.01 mm 
T = 295 K 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T min = 0.732, r maI = 0.854 

Refinement 

R[F 2 > 2a(F 2 )} = 0.048 

wR(F 2 ) = 0.107 

S = 1.03 

5148 reflections 

324 parameters 

3 restraints 



Table 1 

Selected bond lengths (A). 



Cul-Ol 
Cul-04 i 
Cul-05 



1.973 (2) 
1.917 (2) 
2.390 (3) 



Symmetry code: (i) — x + 1, — y + 1, 



Table 2 

Hydrogen-bond geometry (A, °). 



0.21 x 0.13 x 0.11 mm 



11269 measured reflections 
5148 independent reflections 
3478 reflections with / > 2a(l) 
R in , = 0.046 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.39 e A~ 3 

A/Cw, = -0.36 e A~ 3 



Cul-Nl 
Cul-N4 



2.025 (2) 
2.033 (2) 



D-H- - A 


D-H 


H-v4 


D-A 


D-H- - A 


05-H5A-03 1 


0.84 


1.94 


2.744 (3) 


161 


05-H5B-01" 


0.82 


2.25 


3.045 (3) 


162 


Symmetry codes: (i) — x - 


h 1, -y + 1, - 


-z; (ii) -x H 


- 1, — y, —z. 





Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008); software 
used to prepare material for publication: SHELXL97. 




Experimental 

Crystal data 

[Cu 2 (C 5 H 6 04)2(C 2 oHi4N 4 )2(H 2 0) 2 

M r = 1044.01 

Triclinic, PI 

a = 9.4297 (19) A 

b = 10.429 (2) A 

c = 12.471 (3) A 



a = 81.37 (3)° 
ft = 71.00 (3)° 
y = 79.83 (3)° 
V = 1135.7 (4) A 3 
Z = 1 

Mo Ka radiation 



The project was sponsored by the K. C. Wong Magna Fund 
in Ningbo University. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2069). 
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Di-/<-glutarat0-/f 4 O 1 :O 5 -bis{aqua[5 r 6-diphenyl-3-(pyridin-2-yl)-1,2,4-triazine- 
K^N 2 ,N 3 ]copper(ll)} 

Wei Xu and Lan-Jing-Qian Feng 

Comment 

Numerous compounds containing 1,2,4-triazine moieties are well known in natural materials and show interesting 
biological, pharmacological and medicinal properties (Garcia et ah, 1995). In particularly, the ligand 3-(2-pyridyl)-5,6-di- 
phenyl- 1,2,4-triazine (PDPT) exhibits interesting properties such as blood platelet aggregation inhibition, antiviral and 
anticancer (leukemia and ovarian) and anti-HIV activity (Mashaly et ah, 1999; Soudi et ah, 2005). The title complex, (I), 
was recently prepared and its crystal structure is reported here. 

The title compound crystal structure is composed of centra symmetric dinuclear [Cu2(H 2 0)2(PDPT)2(C5H 6 0 4 )2] complex 
molecule (Fig. 1). The dinuclear complex molecules are centered at the crystallographic \e positions. Each Cu atom is 
coordinated to two N atoms of the chelating PDPT ligand and three O atoms of one H 2 0 molecule and two bis- 
monodentate glutarato ligands to form a slightly distorted square -pyramidal coordination with H 2 0 molecule located at 
the apical position (d(Cu-N) = 2.024 (2), 2.033 (2) A, the basal d(Cu-O) = 1.917 (2), 1.973 (2) A, the axial d(Cu-O) = 
2.390 (3) A). Through the glutarato ligands, the square-pyramidally coordinated Cu atoms are linked to form a 
centrosymmetric dinuclear complex. As expected, the Cu atom is shifted toward the apical water O atom by 0.209 (1) A 
from the least-squares plane defined by the four equatorial coordinating atoms. The triazine ring adopts a slight twist 
conformation. The dihedral angle between the two phenyl rings is 61.0 (1)°. 

As shown in the Fig. 2, within the crystal structure, the water molecule 05 forms a strong intramolecular hydrogen 
bond to the uncoordinated carboxyl 03* 1 (#1 = -x+1, -y+1, -z) with d(O-O) = 2.744 (3) A and 05-H5A03* 1 = 161°. 
Moreover, it forms an intermolecular hydrogen bond to the coordinated carboxyl Ol* 2 (#2 = -x+1, -y, -z) atoms (d(O-O) 
= 3.045 (3) A and 05-H5B-01* 2 = 162°) to connect the dinuclear complexes along the [010] direction. 

Experimental 

Addition of 2.0 mL (1.0 M) NaOH to a stirred aqueous of 0.172 g (1.0 mmol) CuCl 2 .2H 2 0 in 5.0 mL H 2 0 yield a blue 
precipitate, which was then separated by centrifugation, followed by washing with double-distilled water until no 
detectable CI" anions in supernatant. The precipitate was added to a stirred ethanolic aqueous solution of 0.132 g (1.0 
mmol) glutaric acid in 20 mL EtOH/H 2 0 (v:v = 1: 1). To the resulting suspension was added 0.310 g (1.0 mmol) 3-(2- 
pyridyl)-5,6-diphenyl-l,2,4- triazine (PDPT). The mixture was further stirred for approximately 15 min and the insoluble 
solid was filtered off. The filtrate (pH = 6.3) was allowed to stand at room temperature. Slow evaporation for two weeks 
afforded a small amount of brown crystals (yield 62% based on the initial CuCl 2 .2H 2 0 input). 

Refinement 

All H atoms bound to C were position geometrically and refined as riding, with C-H = 0.93 A and [/ iso (H) = 1 .2t/ eq (C). H 
atoms attached to O were located in difference Fourier maps and placed at fixed positions with £/ is0 (H) = 1.5(y eq (0). 
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Computing details 

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: RAPID-AUTO (Rigaku, 1998); data reduction: 
CrystalStructure (Rigaku/MSC, 2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXL97 (Sheldrick, 2008). 




C2 C3 

Figure 1 

ORTEP view of the title compound (40% thermal ellipsoids) showing the atom-labeling scheme. [Symmetry Code: (i) 1- 
x, 1-y, -z)] 




Figure 2 

One dimensional chain connected through hydrogen bonds along [010]. 

Di-j/-glutarato->r 4 0 1 :0 5 - bis{aqua[5,6-diphenyl-3-(pyridin-2-yl)-1,2,4-triazine- K 2 iV 2 ,iV 3 ]copper(ll)} 



Crystal data 

[CU2(C5H 6 O4)2(C20H 14 N4)2(H 2 O)2] 

M r = 1044.01 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.4297 (19) A 
b = 10.429 (2) A 
c= 12.471 (3) A 
a = 81.37 (3)° 
£ = 71.00 (3)° 
y = 79.83 (3)° 
V= 1135.7(4) A 3 



Z = 1 

P(000) = 538 

£> x = 1.526 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8151 reflections 

6 = 3.3-27.5° 

fi= 1.01 mm -1 

7=295 K 

Block, brown 

0.21 x 0.13 x 0.11 mm 
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Data collection 

Rigaku R-AXIS RAPID 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 
T mm = 0.732, T m = 0.854 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[P > 20-CF 2 )] = 0.048 

wRiF 2 )^ 0.107 

S = 1.03 

5148 reflections 

324 parameters 

3 restraints 

Primary atom site location: structure-invariant 
direct methods 



11269 measured reflections 
5148 independent reflections 
3478 reflections with / > 2a(I) 
R mt = 0.046 

^max 27.5 , Qmm 3.3 

A = -12->11 
/fc = -13->13 
/ = -16— 16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F a 2 ) + (0.0413P) 2 + 0.453P] 

where P = (F 2 + 2F 2 )/3 
(A/ < r) max < 0.001 
A/w = 0.39 e A" 3 
Ap min = -0.36 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2s"F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *IJJ 


Cul 


0.26103 (4) 


0.21246 (4) 


0.03910 (3) 


0.03895 (13) 


Nl 


0.1594 (3) 


0.0660 (2) 


0.1459(2) 


0.0330 (6) 


N2 


-0.0584 (3) 


-0.0381 (2) 


0.2006 (2) 


0.0330(5) 


N3 


0.2040 (3) 


-0.0002 (2) 


0.2326 (2) 


0.0344 (6) 


N4 


0.0601 (3) 


0.2406 (2) 


0.0055 (2) 


0.0343 (6) 


CI 


0.0116(4) 


0.3395 (3) 


-0.0620 (3) 


0.0426 (8) 


H1A 


0.0752 


0.4015 


-0.1005 


0.051* 


C2 


-0.1298(4) 


0.3518(3) 


-0.0763 (3) 


0.0455 (8) 


H2A 


-0.1617 


0.4225 


-0.1220 


0.055* 


C3 


-0.2222 (4) 


0.2590 (3) 


-0.0225 (3) 


0.0454 (8) 


H3A 


-0.3162 


0.2643 


-0.0333 


0.054* 


C4 


-0.1745 (3) 


0.1563 (3) 


0.0488 (3) 


0.0382 (7) 


H4A 


-0.2355 


0.0922 


0.0866 


0.046* 


C5 


-0.0341 (3) 


0.1529 (3) 


0.0614 (2) 


0.0310(6) 


C6 


-0.2356 (4) 


-0.2275 (3) 


0.3326 (3) 


0.0444 (8) 


H6A 


-0.2892 


-0.1488 


0.3128 


0.053* 
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C7 


-0.3058 (4) 


A 1 1 O C /") \ 

-0.3385 (3) 


A 1 £LH A /I \ 

0.3674 (3) 


A AC1 £1 fCW 

0.0526 (9) 




H /A 


A A A1 A 

—0.40/0 


A 1 1 A 1 

—0.3343 


A 1 T>1 

0.3 /23 


A A/C1 * 

0.063* 




C8 


A C C f A\ 

-0.2255 (4) 


-0.4556 (3) 


A 1 AC A /") \ 

0.3950 (3) 


A AC/A / 1 A\ 

0.0569 (10) 




H8A 


—0.2/29 


—0.5305 


A A 1 OO 

0.4188 


A A£Q* 

0.068* 






A AT C "3 i A \ 

— 0.0/53 (4) 


— 0.4623 (3) 


0.38 /5 (3) 


A AC 1 C /A\ 

0.0515 (9) 




H9A 


-0.0211 


-0.5422 


A /I A/11 

0.4042 


A A f ^ ik 

0.062* 




CIO 


—0.0055 (4) 


— 0.3516 (3) 


A Iff! 

0.3553 (3) 


A A/1 1 O fH\ 

0.0418 (/) 




T T 1 A A 

H10A 


A AACA 

0.0950 


—0.3563 


0.3527 


A ACAsfc 

0.050* 






A AQ/1 1 

— U.U842 (3) 


—V.Z5ZJ (3 ) 


0.3/68 (Z) 


a Alii 
U.U333 (o) 




C12 


A A C C C \ 

0.0555 (3) 


-0.1686 (3) 


0.5118 (2) 


0.0361 (7) 




i_ri o a 
H12A 


A A/1 Tl 

—0.0422 


A 1 HA A 

—0.1 /44 


0.5128 


A A/l ^ * 

0.043* 




C13 


A A A ,1 A / /I \ 

0.0940 (4) 


A 1AAA ZO\ 

-0.2000 (3) 


0.6113 (3) 


a A/i n / -7 \ 

0.0417 (7) 




T-T1 1 A 


A All 1 

0.023 1 


a 110/; 
— 0.22oo 


0.6 /83 


0.050* 




C14 


AT) /"A / >1 \ 

0.2369 (4) 


A 1 O A^ /"> \ 

-0.1892 (3) 


0.6114 (3) 


A A A O 1 /ON 

0.0481 (8) 




TT1 yl A 
H14A 


0.2627 


A 1AA/T 

-0.2096 


0.6785 


A AC O sk 

0.058* 




pi f 

CI j 


A 1/111 //IN 

0.3421 (4 J 


A 1 /I in //I \ 

—0.14/9 (4) 


a ci in /i \ 
0.5 119 (3) 


A AC /I /A\ 

0.0546 (9) 




TJ 1 C A 

ril jA 


A /|1Q7 

0.435 / 


— 0.14U1 


A CI 11 

U.5 122 


A A/T/T* 

O.Ooo* 




C16 


A ~> AC/1 ( A\ 

0.3054 (4) 


A 1 1 O 1 /"}\ 

—0.1181 (3) 


a /ii n /ox 
0.411 / (3) 


A A/1 C/l SQ\ 

0.0454 (8J 




TT1 z: A 

H16A 


A 1 HH C 

0.3776 


A AA 1 1 

—0.0912 


A 1 -1 yl A 

0.3449 


A AC C A 

0.055* 




CI / 


A 1 /C!AO /1\ 

0.1608 (3) 


—0.1282 (3) 


A /I 1 A1 /1\ 

0.4101 (2J 


a a*} 1 i £\ 
0.0316 (6) 




C18 


0.0238 (3 J 


A AC/1/1 

0.0544 (3) 


a i A(\n /i\ 
0. 140 / (2 J 


O.Ozy/ (6) 




pin 

Civ 


—0.00/6 (3) 


A 1 1 <:o /i\ 
—0.1168 (3) 


a noi /i^ 
0.2 /92 (2) 


A f\1 1 1 

0.0311 (6) 




C20 


A 1 1 Ol /I \ 

0.1183 (3) 


A AO /I A /I A 

—0.0840 (3) 


A 1 C\AH f n l\ 

0.304/ (2) 


A A1A£ //^\ 

0.0306 (6) 




Ol 


A /1AO/C /Ti 

0.4086 (2) 


A 1A1 C /T\ 

0.2035 (2) 


A 111/1 /1\ 

0. 1224 (2J 


0.0458 (6) 




U2 


a OA1 O /"3\ 

0.2028 (3J 


0.3259 (2) 


Alien /i\ 
0.2159 (2) 


0.053 / (6) 




U3 


0.4585 (3) 


A 1A11 /1\ 

0. /023 (2) 


A 1 O /I 1 /1\ 

0.1841 (2) 


0.05 /5 (/) 




04 


0.6779 (3) 


0.6339 (2) 


A AC A 1 /1\ 

0.0591 (2) 


A AC 1 A t £1\ 

0.0519 (6) 




05 


0.4157 (3) 


A AT A A 

0.0709 (2) 


A 1 AAA \ 

-0.1009 (2) 


A A /" A 1 /T\ 

0.0601 (7) 




TTf A 

H5A 


A /in / A\ 

0.473 (4) 


0.128 (3) 


A 1 lO / A\ 

-0.128 (4) 


A AAA* 

0.090* 




tic n 

H5B 


A A £H ( A \ 

0.467 (4) 


A AAA 

0.000 (2) 


A A AO / A \ 

-0.093 (4) 


A AAA* 

0.090* 




C21 


0.3332 (4) 


0.2717 (3) 


0.2053 (3) 


A A A ^ ^ /ON 

0.0422 (8) 




L22 


A A AC5 / /I \ 

0.4083 (4) 


0.2896 (3) 


0.2916 (3) 


A AC A 1 / 1 A\ 

0.0541 (10) 




i_m a 
rizzA 


a CAC/I 

0.5054 


U.Z34Z 


A HHHA 

0.2 / /4 


A A£C * 

0.065* 




H22B 


0.3456 


0.2632 


0.3677 


0.065* 




C23 


0.43 18 (4) 


/~\ A "\ i~\ A / A \ 

0.4324 (4) 


0.2839 (3) 


0.0515 (9) 




nZjA 


U.J J J J 


n zlss? 




u.uoz 




H23B 


0.4718 


0.4435 


0.3439 


0.062* 




C24 


0.5395 (4) 


0.4723 (3) 


0.1702 (3) 


0.0547 (9) 




H24A 


0.5087 


0.4428 


0.1121 


0.066* 




H24B 


0.6389 


0.4250 


0.1668 


0.066* 




C25 


0.5562 (4) 


0.6169 (3) 


0.1380 (3) 


0.0383 (7) 




Atomic displacement parameters (A 2 ) 




jjn jjii 


LP 3 


U 12 


U 13 


U 23 


Oil 


0.0377 (2) 0.0393 (2) 


0.0407 (2) 


-0.01605 (15) 


-0.01249 (17) 


0.00743 (16) 


Nl 


0.0349(13) 0.0321 (12) 


0.0342 (13) 


-0.0096 (10) 


-0.0136(11) 


0.0028 (11) 


N2 


0.0334 (13) 0.0313 (12) 


0.0362 (13) 


-0.0074 (10) 


-0.0131 (11) 


-0.0003 (11) 


N3 


0.0330(13) 0.0361 (13) 


0.0357 (13) 


-0.0087 (10) 


-0.0127(11) 


0.0014(11) 


N4 


0.0376(14) 0.0326(13) 


0.0325 (12) 


-0.0060 (10) 


-0.0113(11) 


-0.0001 (11) 
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p 1 

CI 


n OCO /'OA 

0.03Z (Z) 


O ATT7 /I /T\ 

0.03 / / (10) 


A AT CO. /1 &\ 

0.033V (16) 


A AATA /1 /I \ 

0.00 /0 (14) 


— U.Ulzo 


(A C\ 

(15) 


A AAOA ( \ A \ 

O.OOZv (14) 


pn 

CZ 


A AC 1 

0.03 1 (Z) 


A A/1 /I O / 1 0\ 

0.044Z (lo) 


A AT O 1 ( 1 H\ 

0.03ol (1 /) 


A AAC C / 1 C\ 

0.0033 (13) 


n A 1 "7 A 

— U.U1 /4 


(16) 


A A A 1/1 / 1 C\ 

—0.0014 (13) 


PT 

C3 


A AT 7C / 1 0\ 

0.03 /3 (lo) 


A OC1 ZO\ 

0.033 (z) 


A A/I C~) /1 n\ 

0.046Z (iy) 


A AAC/C ^1 C\ 
0.0036 (13) 


-0.0189 


(15) 


A AA*7T /1 C\ 

—0.00/3 (16) 


p/i 
C4 


0.0360 (1 /J 


0.0423 (1 /) 


A AT "7 1 / 1 /T\ 
0.03 / 1 (16) 


A AA/I /: /1 T\ 

0.0046 (13) 


-0.0120 


(14) 


O C\(\C 1 / 1 A\ 

—0.0061 (14) 


PC 

C3 


0.033Z (13) 


0.030V (14) 


0.0Zo4 (14) 


n (\c\a c ( 1 1 ^ 
— 0.0043 (11) 


-0.0086 


(12) 


O OOOQ /1 r )\ 

—O.OOZo (IZ) 


p /: 

C6 


A A/1 10 /I 0\ 

0.041Z (lo) 


A OT lZf\ { 1 jC\ 

0.0360 (16) 


A ACC /Ti 

0.033 (Z) 


A AAAA / 1 T \ 

— O.OOvv (13) 


-0.0131 


(16) 


A AA1 A /1 C\ 

-0.0014 (13) 


C / 


A A/1 /OA 

0.046 (Z) 


A A/1TO /1 A\ 

0.04 /Z (IV) 


0.06/ (Z) 


A AO 1 A /1 C\ 

— 0.0Z10 (13) 


-0.0135 


(18) 


A AAC/I / 1 OA 

—0.0034 (lo) 


to 


A f\H1 /T\ 
0.0 /3 (3 ) 


O AO OQ / 1 Q\ 

0.03oo (lo) 


O.OoZ (Z ) 


A AT70 /1 H\ 

— 0.0Z /o (1 /) 


-0.017 (2) 


O OOOO / 1 H\ 

0.000V (1 /) 


r^o 
CS* 


a r\Hi /t\ 
0.0 15 (3 ) 


0.0304 (lo) 


A ACO /I 1 * 

0.03o (Z ) 


A A 1 1 A /1 /T\ 

— 0.01 10 (16) 






O AAOO ( \ ^ 

O.OOZV (16) 


CIO 


A A/1 AO / 1 A A 

o.04^o 


A OT 11 / 1 £\ 

0.0331 (lo) 


A A A *7T / 1 OA 

0.04 15 (lo) 


A Afl/TC /1 T\ 

—0.0063 (13) 


—A A9 1 7 




A AAO/C ( A A \ 

-0.00Z6 (14) 


Cll 


A AI 0£ /1 £\ 

0.03o6 (16) 


A oooi /1 /1\ 

0.0Zv3 (14) 


A A'J 11 /1 C\ 

0.0331 (13) 


A A 1 AA ( \ 0\ 

— o.oioy (iz) 


—n ai nn 


(15) 


A AA1 1/1 OA 

—0.0013 (IZ) 


C1Z 


A AT /IO / 1 P\ 

0.034Z (16) 


A A'J 1£ /I C\ 

0.0336 (13) 


A A/1 1 T ( 1 

0.0413 (16) 


a AAA/; /1 '^^ 
—0.00^6 (IZ) 


—A A 1 A 1 

v.yj iui 


(15) 


A AA/1 1 /1 T\ 

—0.0041 (13) 


CI J 


A ACT /-~)\ 

0.033 (Z) 


A AT Q O /1 O"* 

0.03oo (1 /) 


A AT A C /1 CA 

0.0303 (13) 


A AA7 1 /1 A\ 

—0.00/1 (14) 


—A AA7fi 


(m) 


O AACO (\ T\ 

— 0.003Z (13) 


p 1 /I 

C14 


A AC 1 

0.03 1 (Z) 


A ACA 
0.03V (Z) 


A A1 -IT /1 T\ 

0.0343 (1 /) 


A AAA 1 / 1 £\ 

0.0001 (16) 


—A AI 87 


ci 

(10j 


A AA/1 A / 1 C\ 

—0.0040 (16) 


CI J 


A AT TO ( 1 A\ 

0.03 /o (IV) 


A AOA /T\ 

O.OoO (3) 


A ACA C~)\ 

0.030 (Z) 


a Ann /1 h\ 
—0.003 / (1 /) 


—A A7A£ 


ci 

(10) 


A AA/1'} /1 A\ 

—0.0063 (iy) 


p i /: 

C16 


A AT /IO /I T\ 
0.0340 (1 /) 


0.06Z (z) 


A AT O O / 1 T\ 
0.03OO (1 /) 


A AAOO /1 C~\ 

— O.OO00 (13) 


—A AI AA 




A AA1 A /1 C\ 

—0.0010 (16) 


CI / 


A OIOO / 1 f\ 
0.0300 (13) 


0.0ZV3 (14) 


A AT CO /I f\ 

0.0330 (13) 


A AA') C /I U 
— 0.00Z3 (11) 


-0.0108 




A A A 1 c / 1 o^ 

—0.0013 (IZ) 


Clo 


A AT AO /1 C\ 

0.030o (13) 


A AOA/1 /1\ 

0.0ZV4 (14) 


A A1 1 C /1 /l\ 

0.0313 (14) 


A AAO/1 /1 1 \ 

— 0.00o4 (1 1) 


-0.0103 


(12) 


A AA/1 1 /1 0\ 

—0.0041 (IZ) 


pin 

Civ 


a noo^ /1 A\ 

O.OZoo (14) 


0.0ZV3 (14) 


A AT on /1 c\ 

o.o3zy (i3) 


A AAO O / 1 1 A 

— O.OOZo (11) 


-0.0065 


(12) 


A AA/1 1 ( W 0\ 

—0.0041 (IZ) 


PO n 

CZO 


A 000*7 /1 C\ 

0.0ZV / (13) 


n no OA / I /I \ 

O.OZoO (14) 


A AT T O / 1 C\ 

0.033o (13) 


A A AT O / 1 1 \ 

— 0.003o (11) 


-0.0100 


(12) 


A OOOO / 1 o 1 * 
—O.OOZO (IZ) 


p, i 


A A1QQ / 1 T\ 

0.03oo (13) 


0.0461 (13) 


A AC 9. O / 1 A\ 

0.0335 (14) 


A A 1 /T A / 1 A\ 

—0.0164 (10) 


-0.0141 


(11) 


0 001 c /1 1 ^ 
0.0033 (11) 


UZ 


A A/1 ( \ A\ 

0.043 / (14) 


A ACAA /1 C\ 

O.O^yy (Id) 


A ACA^ /1 C\ 

0.03^6 (13) 


aaiai /1 1\ 
—0.0101 (11) 


-0.0165 


(12) 


A OAT1 (A 0\ 

—0.00/3 (IZ) 


/~\T 

U3 


A AC 1 C / 1 C\ 

0.0333 (13) 


A ACAC /1 /1\ 

O.OjOj (14) 


A A/CAO (\ £L\ 

0.060o (16) 


A A11Q /I 1\ 

— O.OIZo (IZ) 


-0.0060 


(13) 


A A A 1 / 1 T \ 

—0.0016 (13) 


U4 


AACA1 / 1 /I \ 

0.0301 (14) 


A A/1 in /1 1\ 

0.041^ (13) 


AACC/1 /1/1\ 

0.0334 (14) 


A A 1 C O / 1 A\ 

—0.0130 (10) 


-0.0077 


(12) 


A AIOA /11A 

O.OIZO (11) 




0 OzLQ? /'I 

W.WH-7Z ^ 1 J J 




0 (MAI (\ SK\ 


—0 0111 (\ 1 ^ 


-0.0043 


(14) 




C21 


0.0413 (19) 


0.0382 (17) 


0.0478 (19) 


-0.0208 (14) 


-0.0125 


(16) 


0.0093 (16) 


C22 


0.067 (2) 


0.053 (2) 


0.053 (2) 


-0.0325 (18) 


-0.0311 


(19) 


0.0170(18) 


C23 


0.058 (2) 


0.060 (2) 


0.0416(18) 


-0.0298 (17) 


-0.0155 


(17) 


0.0042 (17) 


C24 


0.059 (2) 


0.048 (2) 


0.052 (2) 


-0.0224 (17) 


-0.0028 


(18) 


-0.0015 (17) 


C25 


0.0393 (18) 


0.0438 (18) 


0.0355 (16) 


-0.0180(14) 


-0.0130 


(15) 


0.0026 (14) 


Geometric parameters (A, ") 


Cul- 


-01 


1.973 


(2) 


Cll— C19 






1.463 (4) 


Cul- 


-04' 


1.917 


(2) 


C12— C13 






1.381 (4) 


Cul— 05 


2.390 


(3) 


C12— C17 






1.392 (4) 


Cul- 


-Nl 


2.025 


(2) 


C12— H12A 






0.9300 


Cul- 


-N4 


2.033 


(2) 


C13— C14 






1.373 (5) 


Nl- 


-C18 


1.328 


(3) 


C13— H13A 






0.9300 


Nl- 


-N3 


1.340 


(3) 


C14— C15 






1.377 (5) 


N2- 


-C18 


1.326 


(3) 


C14— H14A 






0.9300 


N2- 


-C19 


1.338 


(3) 


C15— C16 






1.380 (4) 


N3- 


-C20 


1.328 


(3) 


C15— H15A 






0.9300 


N4- 


-C5 


1.343 


(3) 


C16— C17 






1.392 (4) 


N4- 


-CI 


1.344 


(3) 


CI 6— H16A 






0.9300 


Cl- 


-C2 


1.384 


(4) 


CI 7— C20 






1.483 (4) 


Cl- 


-H1A 


0.9300 


CI 9— C20 






1.432(4) 


C2- 


-C3 


1.367 (5) 


01— C21 






1.282 (4) 


C2- 


-H2A 


0.9300 


02— C21 






1.233 (4) 


C3- 


-C4 


1.395 (4) 


03— C25 






1.221 (4) 
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C3— H3A 
C4— C5 
C4 — H4A 
C5— CI 8 
C6— C7 
C6— Cll 
C6 — H6A 
C7— C8 
C7 — H7A 
C8— C9 
C8 — H8A 
C9— CIO 
C9— H9A 
CIO— Cll 
CIO— HlOA 



0.9300 

1.377 (4) 
0.9300 
1.477 (4) 

1.378 (4) 
1.397 (4) 
0.9300 

1.379 (5) 
0.9300 
1.378 (5) 
0.9300 
1.373 (4) 
0.9300 
1.391 (4) 
0.9300 



04— C25 

04— Cul 1 

05— H5A 
05— H5B 
C21— C22 
C22— C23 
C22— H22A 
C22— H22B 
C23— C24 
C23— H23A 
C23— H23B 
C24— C25 
C24— H24A 
C24— H24B 



1.265 (4) 

1.917(2) 

0.837 (18) 

0.822 (18) 

1.516(5) 

1.528 (5) 

0.9700 

0.9700 

1.500 (4) 

0.9700 

0.9700 

1.524 (4) 

0.9700 

0.9700 



01— Cul— 05 
01— Cul— Nl 
01— Cul— N4 
04'— Cul— 01 
04'— Cul— 05 
04'— Cul— Nl 
04'— Cul— N4 
Nl— Cul— 05 
Nl— Cul— N4 
N4— Cul— 05 
CI 8— Nl— N3 
C18— Nl— Cul 
N3— Nl— Cul 
CI 8— N2— C19 
C20— N3— Nl 
C5— N4— CI 
C5— N4— Cul 
CI— N4— Cul 
N4— CI— C2 
N4— CI— HI A 
C2— CI— HI A 
C3— C2— CI 
C3— C2— H2A 
CI— C2— H2A 
C2— C3— C4 
C2— C3— H3A 
C4— C3— H3A 
C5— C4— C3 
C5— C4— H4A 
C3— C4— H4A 
N4— C5— C4 
N4— C5— CI 8 
C4— C5— CI 8 



96.54 (10) 
92.09 (9) 
160.23 (10) 
95.02 (10) 
92.28 (10) 
170.00(10) 
91.32(10) 
93.89 (10) 
79.71 (9) 
101.91 (10) 
118.5 (2) 
115.24(17) 
124.94 (18) 
117.5 (2) 
119.3 (2) 
118.0(3) 
115.18(18) 

126.7 (2) 

122.1 (3) 
118.9 
118.9 

119.2 (3) 
120.4 
120.4 

119.5 (3) 
120.3 
120.3 

117.8 (3) 
121.1 
121.1 
123.2 (3) 
114.2 (2) 

122.6 (3) 



C14— C13— C12 
C14— C13— H13A 
C12— C13— H13A 
C13— C14— C15 
C13— C14— H14A 
C15— C14— H14A 
C14— C15— C16 
C14— C15— H15A 
CI 6— CI 5— H15A 
C15— C16— C17 
C15— C16— H16A 
C17— C16— H16A 
C12— C17— C16 
CI 2— CI 7— C20 
CI 6— CI 7— C20 
N2— CI 8— Nl 
N2— CI 8— C5 
Nl— CI 8— C5 
N2— CI 9— C20 
N2— CI 9— Cll 
C20— CI 9— Cll 
N3— C20— C19 
N3— C20— C17 
CI 9— C20— C17 
C21— 01— Cul 
C25— 04— Cul 1 
Cul— 05— H5A 
Cul— 05— H5B 
H5A— 05— H5B 
02— C2 1—01 
02— C21— C22 
01— C21— C22 
C21— C22— C23 



120.0 (3) 

120.0 

120.0 

119.9(3) 

120.1 

120.1 

120.6 (3) 
119.7 
119.7 

120.3 (3) 
119.8 
119.8 

118.2 (3) 
121.7(3) 
119.8 (3) 

124.4 (2) 
120.0 (2) 
115.6(2) 
117.8 (2) 

115.4 (3) 

126.7 (2) 

119.5 (2) 
114.0 (2) 

126.3 (2) 
102.07 (19) 
130.7 (2) 
89 (3) 
130(3) 
109 (3) 
122.3 (3) 
118.8(3) 
118.9(3) 
110.7(3) 
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C7 — Co — Cll 


1 O A A /T \ 

120.4 (3) 


Cz 1 — CZZ — HzzA 


1 AA C 

109.5 


C7 — Co — H6A 


119.8 


C23 — C22 — H22A 


109.5 


Cll — Co — Ho A 


1 1 A O 

119.8 


C2 1 — C22 — H22B 


1 aa c 

109.5 


Co — C7 — Co 


119.0 (3) 


t inn 

C23 — C22 — H22B 


109.5 


Co — C7 — H7A 


1 OA 1 

120.1 


H22A — C22 — H22B 


1 AO 1 

108.1 


i~*o f~**i in a 

C8 — C7 — H7A 


120.1 


a /*iti /■ < ^> 

C24 — C23 — C22 


110.6 (3) 


C9 — C8 — C7 


120.4 (3) 


r^<~\ A /"< --) TTT) A 

C24 — C23 — H23A 


1 AA C 

109.5 


S ' 1 \ f~% o TTO A 

C9 — C8 — H8A 


119.8 


C22 — C23 — H23A 


109.5 


/""7 Z" 1 O TTO A 

C7 — C8 — H8A 


119.8 


Cz4 — Czi — HziB 


1 AA C 

109.5 


r~\ i /\ /""in /~in 

CIO — C9 — C8 


120.2 (3) 


/■"I ^ f i -» t T TT) T~i 

C22 — C23 — H23B 


109.5 


f*, i n /"in TTA A 

CIO — C9 — H9A 


119.9 


TTIO A /"< 1 TTT)Ti 

H23A — C23 — H23B 


1 AO 1 

108.1 


C8 — C9 — H9A 


119.9 


C23 — C24 — C25 


118.4 (3) 


cy — cio — en 


1 OA 'J /1\ 

lzU.3 (3) 


C23 — C24 — H/4A 


10/. / 


/"Tl PI A TT1AA 

C9 — CIO — HI OA 


1 1 A O 

119.8 


/rif i~<0 .-1 TTTyl A 

C25 — C24 — H24A 


1 AT T 

107.7 


f~\ 1 1 fi 1 /\ TT1 A 1 

Cll — CIO — HI OA 


119.8 


C23 — C24 — H24B 


107.7 


uiu — L> 1 1 — v^o 


110 0 fi\ 


(~'9ZL 

y^A j — v^z^ — nztD 


1 07 7 


CIO— Cll— C19 


121.3 (3) 


H24A— C24— H24B 


107.1 


C6— Cll— C19 


119.5 (3) 


03— C25— 04 


126.5 (3) 


C13— C12— C17 


121.0 (3) 


03— C25— C24 


121.5 (3) 


C13— C12— H12A 


119.5 


04— C25— C24 


111.9(3) 


C17— C12— H12A 


119.5 






Symmetry code: (i) -x+l, -y+\, -z. 



Hydrogen-bond geometry (A, °) 



D—U-A 




D — H 


H-A 


D-A 


D — H-A 


05— H5^- 


03' 


0.84 


1.94 


2.744 (3) 


161 


05— H5S- 


01" 


0.82 


2.25 


3.045 (3) 


162 



Symmetry codes: (i) -x+l, -y+i, —z\ (ii) -x+l, -y, -z. 
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